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REDUCTION OF WEFT TENSILE STRESSES DURING PICKING
ON HIGH PRODUCTION WEAVING MACHINES

by
Ahmad shahin
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In this vork the weft tensile stresses were measured during
picking on the folloving high production weaving machines:

- Alr jet weaving machlne § 5100 - 2m X 850 p.p.m.
- Projectile weaving machine P7100 - 4m X 350 p.p.m.
- Rapler weaving machine G 6100 - 2m X 450 p.p.m..

The values of weft tensile stresses were recorded under the
effect of the follovlng parameters:
- Surface characteristic of weft yarn.
~- Position of yarn on splnning cops.
- Alr pressure of multi-nozzels and duration of plcking on air Jet
veaving machine.

It was found that the waxed weft yarns have a reductlon In the
tensile stresses of about 30 % and 40 % during picking on
projectile- and rawnler- weaving machine respectively. By picking
on alr Jet weaving machine the waxed weft yarns have no 1influence
on the reduction of wveft tenslle stresses but act to reduce the
air pressure of the maln nozzel by about 12 %.

The wvalue of weft tenslle stresses decreases with decreaslng
the ailr pressure of multl-nozzels and increasing the duration of
picking c¢on alr jet weaving machine. The value of veft tensile
stresses 1s lov by picking the yarn from the upper layers in the
cop and increases toward the yarn from the cop base.

INTRODUCTION

To increase the productivity of high production weaving machlne
the level of weft tensile stresses must be reduced. Hany
parameters affect the wvariation 1n veft tension, some of these
parameters are common for different types of weaving machlnes,
such as machlne speed, and modulus of elasticity of weft thread.

It was found that /l/ the weft tenslile stresses lncrease with
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increasing machine speed and decreasing modulus of elasticity of
vweft thread. Other parameters are related to the type of picking
system.

In case of mechanical veft insertion systenms, the
characterlstic of yarn surface 13 conslidered as one of the malin
parameters which affects the value of weft tensile stress. The
veft stresses are function from 1llinear density of weft vyarn,
acceleration of weft yarn durlng picking and smoothness of vyarn
sur face /2/.

In case of alr jet picking systems, the duration of picking |is
affected by many parameters such as type of winding, twist factor,
yarn doubling, package dlameter,etc..... Also It was found
/3/that, yarn spun from short £fibres has a high value of
hairiness, this halriness leads to a short duration of plicking,
but the singed weft yarns have a long duration of plcking because
the alr drag force during plicking 1s not sufficlent to carry the
weft to the other side in the same time. Due to the effect of
spinning process the halriness of yarn at the base of cop Iia
higher than the top /9/. In case of filament yarns the duratlion of
picking decreases with lncreasing the linear density of the yarn,
but for cotton yarns the contrary occurs/4/.

Regarding the effect of weft package dlameter on the duratlon
of plcking /5 and 6/, 1t was found that, the duration of picking
for filament yarn decreases with decreasing package dliameter while
the opposite occurs wlth staple vyarn. Also it wvas found that,
packages vwith precision wvinding have a lov duration of picking
than package with drum winding.

Some adjustments of alr jet wveaving machine have an influence
on weft stresses, by picking on wveaving machlines up to 600 p.p.m.
the relatlion betwveen pressure of multi-noxzels and maximum wveft
tension is linear and also the duration of plicking 1ilncreases with
decreasing the preasure of main and multi-nozzels /7/.

The increase of speed of veaving maschine from 450 to 5038
p.p.m. (about 13 %) leads to an increase in weft acceleration by
about 17 % causing an increase In the speed of weft yarn of
approximately 33 % /8/.

. In the prsesnt work the effect of yarn £finishing and yarn
position in cop on the varlatlon in veft tension during picking on
rapier-, projectile- and alr jet - weaving machines vere measured.
Also the effect of duration of plicking and pressure of multi-
nozzels on the maximum weft tension at machlne speed (alr Jet) of
850 p.p.m. vere measured.

EXPERIMEMTAL WORK

1- 3pecification of sulzer-Rutl weaving machlnes used.
a) Alr jet veaving machine L5100 (2m x 850 p.p.m.)
b) Projectile veaving machine P7100 (4m x 350p.p.m.)
c) Rapler wveaving machine G6100 (2Zm x 450p.p.m.)
and for all weaving machines mentioned above the followlng
date are common during weaving a plaln veave fabric :-
- Picks/cm = 28 - Ends/cm = 47

2- Measurements and apparatus used
Filg (1) shows the arrangement of the apparatus used. The weft
yarn is withdrawvn from package (1) through the yarn accumulator
{(2). A measuring head (3) was arranged dlrectly before the
picking element and the signal of weft tenslion was amplified
through amplifier {4). The successlive amplified signals could
be accumulated in a memory for evaluatlon and recording process
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The evaluatlon of the results in some of measurements is
carrled out by means of a mlcro-processor, where, the mean
value of the peaks of weft tension could be calculated from
400 up to 1000 accumulated signals.

Measurements the effect of yarn posltion in cop on weft
tenslon

For every weaving machlne three cops (cotton He 50/1) were
wounded seperatly 1ln the form of packages and the value of
veft tenslon was recorded flrstly at the beglnning of wlth-
draving from the package {yarn from cop base}) and secondly at
the end of wlthdravlng (yarn from cop top}.The measured
values of the peaks of weft tension were statistically
analysed.

Meagsurements of yarn surface characterlstic on veft tensloen.
On the three weaving machlnes the weft tension was measured
durlng picking a rav and waxed cotton yarns Ne 80/1 and the
values of the peaks of weft tenslon were statistically
analysed.

Measurment of the effect of the multi-nozzel pressure and
duration of picking on the value of weft tension durlng
picklng on air Jet weaving machlne,

Firstly at constant value of duratlon of picklng the effect of
multl-nozzel pressure on the variation in weft tension was
measured, secondly the effect of duratlon of picklng on the
varlation of weft tenslon was measured at constant value of
multl-nozzel pressure. The values of the peaks ofweft tension
vere statlislcally analysed.

Measurements of the coefflclent of frlctions for materlal used
Uslng the Rotshlld frlctlon meter the coefflcient of frictlon
{yarn/metal and yarn/ceramic) wvas measured for raw and waxed
yarns at dlfferent yarn wlthdraval speeds.

Experlmental results

Table (1) shows the values of coefflclent of frlctlen for
cotton yarns, He 80/]1 (raw and waxed) and He 50/1 (rawv).

Flg (2-a) shows the mean values of the peaks of weft tension
for yarn from ccp-top and cop-base during plcking on different
types of weaving machines.

Flg (2-b} shows the variation ln the mean values of the peaks
of veft tenslon for raw and waxed veft yarns durlng plcklng on
the dlfferent types of weaving machlnes,

Fig (3) shows typlcal slignals for 22 successive picks at
three dlfferent values of multi-nozzel pressure during picking
on the air Jet weavling machlne.

Flg (4) showvs typlcal signals for 22 successlve plcks at
three different values of picking time (in form degrees of
crank shaft) during plcklng on alr jet veaving machlne.

Fig (%) shows the mean values of the peaks of weft tenslon
under the effect of duration of plcklng and multl-nozzel
pressure.

Fig (6) shows a comparlson between measured and calculated
weft tenslle stresses at different values of duration of
plcking time.
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THECQRETICAL CALCULATION OF WEFT TENSILE STRESSES

Durlng picking on the alr Jet weaving machline L 5100, the
normal adjustment for machline tlmlng in form of degrees of crank
shaft is from 75° (start of picking)} up to 250 (end of picking).
The mean value of veft speed durlng plcking process decrearses
with lncreaslng the duration of plcking at constant speed of the
veaving machlne and the contrary occurs. The mean value of weft
speed could be calculated as followsa:

. b .

mean speed (V) = (m/s}
t

- vhere, -
b = length of the lnserted weft yarn, and

t = time requlred for plcklng ln sec.

the requlred time for plcking could be calculated as follows:

60 {82 - 9l)
t = . (Bec)
n 360
vhere, 91 = degree of crank shaft at the beginning of plickling.
82 = degree of crank shaft at the end of picking
n = plcks/min

Calculated example:

n = 850 p.p.m. P b=1,9m

81 = 75° 82 = 250, 265 and 275
Usually the weft apeed at the end of picklng (V1) 1s &0-70 %
from the mean value (V), therefore the weft speed for the
corresponding duration of picking are:

vl = 36,9 , 34 , 32.3 wm/s

Using the mathematlcal relation betwveen weft speed and tensile
stress of weft yarn /10/.

F {cN/tex) = V1 (m/8) .U E . 100

(m/s) = V(cN/tex) = \(kg.m/s.s)/(kg/m) = (m/s)

vhere E is the modulus of elaaticlty of the used weft yarn In
cN/tex and F 18 the weft tenaclty during plcking on alr jet
wveavlng machlne. The modulus of elastlclty for the used wveft
thread could be calculated as follows:

yarn tenslon (T in cN) at 2 % elongation
E a X 100 {(cH/tex}
2 X yarn tex

= 369 cH/tex (cotton Ne 50/1)
T T
and 7-
nl n2
yarn strength (at 2% extenslon) ln single measurements
mean value for all single measurements per package (nl = 100)
mean value for all tested packages (n2 = 13}

=3l

vhere,

= =]
uouon



Mansoura Engineering Journal (MEJ) Val. 16, Na. 1, June 1991 T. 24

DISCUSSION AND CONCLUSIONS

As shovn in Table (1) the coeffictent of frictlon yarn/metal
and Yyarn/ceramlc for raw cotton yarns Ne 50/1, Ne 80/1 ranged
between 0.25 and 0.33. But for waxed yarnas MNe B0/1 ranged between
0.11 and 0.21, The coefficient of friction for both cotton yarns
(raw and waxed) yarn/metal ls lower than yarn/ceramic, and in case
of raw cotton yarns, the reduction In the coefficient of frlictlion
is 5 % and 1% % for Ne 50/1 and Ne B80/1 respectively. But the
reduction in the coefficlent of friction between rav and waxed
cotton yarns HNe 80/1 for yarn/ceramic and yarn/metal ranged
between 38 and 57 % respectively.

By measuring the coefficlent of frictlion, the effect of yarn
linear density and yarn withdrawal speed have insignificant effect
on the varlation in the coefficient of friction.

The yarn position In cop has influnce on the value of weft

tenslon during plcking on three type of weaving machines, for all
wveaving machlnes the value of weft tension dQuring picklng wveft
vyarns from cop top ls lowver than the weft tension for yarns from
cop base, this {3 due to the increase in yarn hairiness toward
cop base which in case of mechanical weft insertion systems act to
increase the friction between yarn and plcking elements,
But in case of alr jet weft Insertion system the increase in yarn
hairlness 1leads to 1increase in the weft wlthdrawal speed and
resultlng an lIncrease In the braklng force at the end of the
plcking (max.wveft tenslon), see Flg (2-a}. Therefore to improve
the quallty of fabrlc the varlatlon ln the halrlness of weft yarn
must be small as much as posslble.

By plcking waxed wveft yarns on weaving machlnes vlth mechanlcal
weft insertlon systems, the value of weft tenslon Is significantly
reduced, this ls due to the reduction in frictlon between weft
yarn and plckling elements, The reduction in the value of weft
tension ranged between 30 % and 40 % for projectlle and rapler
weaving machine respectlvely.

Purlng picklng on alr jet weaving machlne the waxed weft yarn has
no lnflunce on the value of weft tenslon because the maxlmum wveft
tension is due to braklng the weft yarn at the end of plcking. Due
to the lowv frlctlon betveen weft yarn and plcking elements (yarn
accumulator, Inner surface of main nozzel and yarn guides) the
alr pressure could be reduced about 12 %. The reduction In alr
pressure is due to the automatic regulation of weaving machlne to
keep lt on a constant picklng tlme, the air pressure decreases
automatically with decreasing picking time, see Fig {(2-b}.

Qn the other hand the use of waxed weft yarns 1s not common on the
wveaving machine because the finlshing process of +the fabrlc
latter would become difficult and atfects the quality of the
fabric.

From the typlcal aignals of weft tension as shown in Flg ({3)
the level of weft tension 1Increases with Increasing the alr
pressure of multl-nozzel. The picking aspeed of weft thread
increases wlth \Increasing the alir pressure of multi-nozzel and
this 1leads to |Increase in the breaking force ({(maximum weft
tenslon) at the end of the picking.
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Fig (4) shows a typical signal for the level of weft tenslon at
different values of duration of picking , the level of weft
tension decreases with increasing the duration of picking . At a
conatant speed of weaving machine the speed of weft yarn decreases
with increasing the duration of picking and this leads to a
decrease in the braking force (max. weft tension) of weft yarn at
the end of picking.

Fig (5) shows the effects of both duration of picking and air

pressure of multi-nozzel on the mean value of the peaks of weft
tension. The relation for weft tension against picking time and
air pressure of the multi-nozzel is non-linear., The rate of
decrease In weft tenslon 1s hlgh at a picking time more than
0.0372 sec (equivelant to 190 degrees of crank shaft). While the
rate of lncrease In weft tenslon 1s ‘ovw at alr pressure of multi-
nozzel more than 3.5 bar.
Therefore to avold the Increase In weft tenslon due to the
increase In the speed of wveaving machine the plcking time must be
high as much as posslble and also the alr pressure of multi-nozzel
must be low.

Flg (6} shows the theoretlcal and experlmental distribution of
weft stresses againat duration of picklng . By calculatling the
correlatlion coefflclent between duration of pilcking and both
theoretlical and experlmental weft stresses the following results
are glven:
~ correlatlion coefflclent betwveen duration of picking and

theoretical wveft stresses is r = - 1.
~ correlation coeffliclent between duration ¢f plcking and
experimental weft stresgses Is r = - 0,9734.
~ correlatlon coefflclent between theoretlcal and experimental
weft stresses 1s r = (¢.9728.
The difference between theoretical and experlimental results ls due
to the automatlc regqulatlion for the air pressure of the wmain
nozzel by varing the duratlon of plcking , the alr pressure of the
main nozzel decreases with increasing the duration of pleklng.
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Weft tension (cN)

2,5 bar - 175 deg. 3,5 bar — 190 deg. 4,5 bar ~ 200 deg.

pres.of multi~nozzel duratlon of picking.

Fig(5): effect of multi~nozzel pressure and duration of
picking (in degrees of crank shaft) on weft tension

90 : - - —

70 ’ ——

. Weft stress (cN/tex)

experimental
theoretical
8 T
3
0 | 1 1 I
175 180 185 190 1935

Duration of picking (in degrees)

200

Fig{6):comparison between theur.and exper.stresses (air jet)



